Previous studies on mouse typhoid have shown us that in an experimentally controlled community individuals differ in resistance to infection and that this resistance contains determinable elements of a non-specific nature.' It seemed probable, therefore, that the non-specific factors could be influenced by modifications in heredity or environment and that the resulting variations would affect the general resistance of the individual. In the following experiments we have undertaken to control the heredity by the selective breeding of mouse typhoid survivors and have tested the effect of this mode of selection on resistance to the specific infection, mouse typhoid, and to a non-specific poisonous substance, mercury bichloride.
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The Rockefeller Institute mice have been strictly inbred for 5 or 6 years. Prior to that time various strains were added occasionally and incorporated with the stock. The present stock consists, therefore, of inbred hybrid mice raised under conditions that have been identical for a period of years.
Any group of these mice infected per os with a certain dose of mouse typhoid bacilli will die in a predictable and characteristic manner represented by our standard mortality curve. 2 Consequently, this Rockefeller Institute strain of mice and the culture of Bacillus pestis cavice designated as M. T. II may be employed with a fair degree of accuracy to determine variations either in properties of microbe or of host.
In the following experiments the heredity factor of the host has been altered but all other conditions,-food, surroundings, age, and weight of the mice, media, incubation period, and dose of the bacterial culture,-have been kept constant.
Selective Breeding and Mouse Typhoid Infection.
Experiment .--The first experiment was planned to determine the effect of selective breeding on resistance to mouse typhoid by infecting mice, breeding the survivors, and infecting their offspring for a successive number of generations. Series 1.-100 mice weighing 16 to 18 gm. were given by stomach tube about 4,000,000 mouse typhoid bacilli, 3 Strain M. T. II, from an 18 hour broth culture. 2 months later, 76 of these mice were dead. Ten survivors, males and females, which showed no mouse typhoid bacilli in blood or feces and no specific agglutinins, were taken to The Institute stock breeding room and mated. 3 months later, fourteen offspring of these mice were available.
These second generation mice weighing 16 to 18 gm. each, together with twentyfive control mice of similar weight from the general unselected stock, were given per os about 4,000,000 bacilli of the M. T. II strain diluted from an 18 hour broth culture. Fatal cases were then recorded, autopsied, and cultured for the specific organism.
Text- fig. 1 records the mortality of each group of mice and shows that while 72 per cent of the unselected controls were dead at 8 weeks, only 42 per cent of the selected stock had succumbed. This latter group, therefore, was somewhat more resistant to mouse typhoid infection than a similar group not so selected.
After a suitable period of time, six of the second generation survivors, free from mouse typhoid bacilli in blood and feces and from specific agglutinins, were mated in the breeding room and a third generation was raised.
3 months later, twenty-one of these mice and twenty-one controls varying in weight from 16 to 18 gm. were given the same mouse typhoid strain per os-3,000,000 bacteria per mouse. Autopsy and bacteriological procedures were repeated and the mortality ratio to time was again plotted (Text- fig. 2 ).
In this experiment (Text- fig. 2 Several mice, male and female, which had survived in turn two lethal doses of paratyphoid-enteritidis cultures and a lethal dose of mercury bichloride,' were mated.
3 months later, sixteen offspring from these mice, having reached the size of 16 to 18 gin., were assembled with the third generation and control groups as described in the preceding paragraph and inoculated with a similar dose of the same culture. The subsequent procedures were the same as those previously carried out.
The mortality of this second generation group proved to be 24 per cent; that of the controls was 70 per cent (Text- fig. 3) .
These experiments have shown that by the repeated selection and breeding of mice which have survived a native disease, such as mouse typhoid, it is possible to enhance progressively the resistance of their offspring to that disease. Specific immunization in utero from the mother's blood or post partem immunization from the mother's milk, ·or from bacilli that she might discharge with the feces, were excluded -as the active factors by the examination of the blood and stools of each parent. On the other hand, the rise in the degree of protection with each generation and the non-specific as well as specific 'character of the resistance displayed, such as is shown in the next ,experiment, indicate that the greater resistance is dependent on hereditary factors.
Selective Breeding and Mercury Bichloride Intoxication.
'The preceding experiments have shown that the selective breeding 'of mouse typhoid survivors progressively increases the resistance of succeeding generations to this infection. But in the light of previous work, ' it would seem that this increase should operate against deleterious agents other than mouse typhoid infection and contain elements of non-specific nature.
To test this view further, we employed a chemical substance, bichloride of mercury, and have compared the resistance of selected and control mice to this chemical. Text- fig. 4 plots the duration of life of each series and shows that the specially bred typhoid-resistant mice were somewhat more resistant to the bichloride than the control mice.
ICt
Test B: Twelve mice, the second litter of third generation typhoid-resistant mice (see Experiment 1), together with twelve unselected normal control mice of similar weight, 16 to 18 gm., were given per os 0.0025 gm. of mercury bichloride in cc. of distilled water. The specially bred and control mice were injected alternately.
Text- fig. 5 plots the duration of life of each series and shows that the selected mice were considerably more resistant to the bichloride than control mice.
From these tests it may be concluded that the selectively bred typhoid-resistant mice are more resistant to a lethal dose of mercury bichloride than are unselected control mice. There must clearly be some constitutional or genetic difference between these closely related plants to account for such phenomena. "
Evidence for the inheritance of resistance in laboratory animals is not abundant. Leo Loeb, in one of his studies on the inheritance of cancer in mice, makes the statement that "the resistance to disease in general, is also hereditarily transmitted. "0 Guyer and Smith" and Learmonth2 have recently published experiments which indicate that the ability of rabbits or guinea pigs to form typhoid agglutinins may be increased by selective breeding. Wright and Lewis' 3 in their paper "Factors in the resistance of guinea pigs to tuberculosis, with especial regard to inbreeding and heredity" state that:
"Marked differences in resistance were found among the number of inbred families of guinea pigs.
"The high resistance of one of these families was transmitted by each sex to the offspring of each sex in crosses with other inbred families."
Finally, there exists a great deal of empirical evidence and tradition relating to this question as it affects man and his reaction to infectious disease. The hypersusceptibility of the savage to the ailments of civilized man, and the greater severity of epidemics among isolated peoples, have been explained on the basis of natural selection and breeding of survivors.l4 5 Cummins' 6 and Bushnell' 7 have attempted to explain such variations in susceptibility to tuberculosis on the basis of a specific acquired immunity, but the ultimate solution of the problem must await the accumulation of more experimental facts.
The experiments reported in this paper were performed under conditions which reduced the possibility of specific acquired immunity to a minimum and indicate, therefore, that in mice, host resistance contains important hereditary factors both specific and non-specific in nature and that the degree of this resistance in a given population may be enhanced by selective breeding.
CONCLUSION.
If mice surviving a lethal dose of mouse typhoid bacilli are inbred consecutively for a number of generations, the resulting offspring become progressively more resistant to mouse typhoid infection and to mercury bichloride intoxication than similar control mice not so selected.
